Effects of budesonide and formoterol on eosinophil activation induced by human lung fibroblasts.
Budesonide and formoterol are extensively used in current asthma therapy. Budesonide is known as potent antiinflammatory agent and formoterol also appears to have some antiinflammatory properties. We investigated inhibitory effects of these drugs on eosinophil activation in vitro as induced by fibroblast-conditioned medium (FCM). We measured the modulation of expression of clonal designator (CD)11b and L-selectin with flow cytometry after 4 h or 16 h of culture of eosinophils when budesonide or formoterol was applied either directly to the eosinophils while they were stimulated with FCM (direct method) or when each drug was applied to lung fibroblasts from which conditioned medium was then administered to eosinophils (indirect method). In the direct method, budesonide (10(-)(8) M) inhibited the modulation of CD11b (44 [25th to 75th percentiles: 26 to 66]% of control) and L-selectin (30 [-13 to 48]% of control) only after 16 h, and not after 4 h. Formoterol did not directly inhibit the modulation of eosinophil CD11b and L-selectin expression. In the indirect method, both budesonide and formoterol inhibited lung fibroblast activation, resulting in diminished eosinophil activation after 4 h. Budesonide or formoterol at 10(-)(8) M inhibited upregulation of CD11b to 26 [15 to 40]% and 38 [23 to 46]%, respectively, and inhibited L-selectin shedding to 14 [-3 to 50]% and 27 [2 to 62]%, respectively, of control values. These results show that budesonide inhibits eosinophil activation primarily through effects on lung fibroblasts, presumably by inhibiting production of granulocyte-macrophage colony-stimulating factor. After longer incubation periods, budesonide also directly inhibits eosinophil activation. In contrast, formoterol can inhibit eosinophil activation only via inhibitory effects on lung fibroblasts. We did not observe an additional effect of formoterol, beyond the effects induced by budesonide under any circumstance studied. Lung fibroblasts, in addition to eosinophils, may serve as important target cells for antiinflammatory treatment in asthma.